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ABAP and SAP HANA 


e SAP HANA is a platform, independent from AS ABAP, used for high-performance analysis of large volumes of 
data. SAP HANA works with the SAP HANA database, whichis based on in-memory technology. 


e AS ABAP can access the SAP HANA database of a standalone SAP HANA appliance (combined hardware 
and software system) using a secondary database connection and, for example, ADBC. Various tools and 
accelerators are available for replicating data from the database of an AS ABAP to the SAP HANA database, 
to enable high-performance analyses. 


SAP HANA Database 

The SAP HANA database is the in-memory database of SAP HANA. It can be used as the database for an AS 
ABAP. In this case, HANA views can be accessed in ABAP programs with Open SQL - provided that these views 
are defined as external views in the ABAP Dictionary. Furthermore, AMDP can be used to manage and 

call database procedures written in SQLS cript. 


SAP HANA view 

An SAP HANA viewis used to select data, analyze data, or perform calculations with data from the SAP HANA 
database. SAP HANA views are modeled in SAP HANA Studio for the SAP HANA database. There are various 
different types of view: attribute views, analytic views and calculation views. SAP HANA views can be registered 
and used in ABAP programs by using external views in ABAP Dictionary. 


SAP HANA Studio 
An Eclipse-based tool for the SAP HANA database. SAP HANA Studio enables management of the SAP HANA 
database, the modeling of SAP HANA views, and application programming in SQLScript. 
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ABAP and SAP HANA 


To exploit the in-memory properties of the SAP HANA database in an optimum way, however, application logic 
must be transferred ina suitable form from the application server to the SAP HANA database. This can be done, 
for example, using suitably programmed joins, but these Open SQL-methods are often not enough. Instead, parts 
of the application logic must itself be programmed in SAP HANA Studio on the SAP HANA database. 


The following methods are available, with the most complex listed first: 
e Modeling of SAP HANA views transformed internally to HANA-specific SQL or SQLScript. 


1. Attribute views - Selected columns of joins between tables. Attribute views are created in a graphical tool and 
transformed internally to SQL. 

2. Analytic views - A combination of table data and aggregated data from one or more tables. Analytic views are 
created in a graphical tool and transformed internally to SQL. 

3. Calculation views - Acombination of table data or data from other views in which complex conditions and 
calculations are possible. Calculation views are either created in a graphical tool and transformed internally to 
SQLScript or can be programmed using SQLS cript. 


e Programming of dedicated database procedures in SQLS cript. This programming can be done: 


1. in SAP HANA Studio 
2. asABAP Managed Database Procedures in special methods of ABAP classes 
3. using Native SQL(ADBC) methods 


e Programming of dedicated database procedures in L. This programming is only allowed internally at SAP and 
not for customers and partners. 
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HANA Architecture 


Asoyisoday 


Data Engines 


Persistence Layer (data and transaction logs) 


SAP HANA system 
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Code Push Down 


The whole ABAP for HANA story began in 2013 with the first release of NW AS ABAP 
7.4 introducing a new coding paradigm (at least for ABAP): “code pushdown”. 


Calculation 


“Data to Code” 
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“Code to Data” 


Calculation 


So what does this mean? 


Code pushdown means delegating data intense calculations to the database layer. It 
does not mean push ALL calculations to the database, but only those that make sense. 
An easy example is if you want to calculate the amount of all positions of invoices. You 
should not select all positions of those invoices and calculate the sum in a loop. This can 
be easily done by using an aggregation function (here SUM()) on the database. 


However, pre ABAP 7.4 releases only provided very limited support for such an 
approach. In the 7.4 SP2 release SAP made its first step to overcome this limitation. It 
introduced new ABAP artifacts to consume HANA views and procedures in ABAP: The 
“Bottom-Up approach’. 


Bottom-Up 
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Good or Bad? 


Unfortunately it has some drawbacks. First of all, as a developer, you have to work in 
both worlds (HANA and ABAP). 


e This requires a database user, which alone is quiet tricky in some enterprise 
environments. 


e You also have to keep the HANA and ABAP artifacts in sync and take care of the 
lifecycle management. 
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With the new SP5 release we are taking the next step to enabling code pushdown with 
ABAP for SAP HANA: The “Top-Down approach’. It is based on developer’s feedback 
and SAP’s own experience using ABAP for SAP HANA. 


e It enables developers to continue working in their ABAP environment and still have 
similar possibilities to leverage the power of SAP HANA. 
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Code Push Down + Top Down 


This approach comes with a huge bag of goodies, like writing SQL Script or being able 
to create database views with new join and aggregation capabilities directly in ABAP. We 
will describe these features in detail in following sessions to come. 


Anyway this does not mean you do not need the Bottom-Up approach anymore. There 
are still special cases which you won't be able to tackle with these new “Top-down’- 
features. But SAP is continuing to enrich the ABAP possibilities with every SP. 
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What is ABAP 7.40? 


AS ABAP 7.40 is the successor of AS ABAP 7.31 (aka AS ABAP 7.03) which is the successor of AS ABAP 
7.02 which is built on AS ABAP 7.0. 


Please note that regarding ABAP language and ABAP language environment AS ABAP 7.31 and with it AS 
ABAP 7.40 is not the successor of AS ABAP 7.30. Instead, AS ABAP 7.03 was renamed to AS ABAP 7.31 and 
therefore AS ABAP 7.40 is a successor of AS ABAP 7.02. 


After the release of AS ABAP 7.0 the further development of the ABAP language was mainly done in the 7.10, 
7.20, 7.30 code line while most users stayed with the 7.0x code line. In order to make all the nice 
developments available to a larger developer community, a major feature backport took place from 7.2 to 7.02 
some years ago. All features of 7.2 (except class based exception enabling for RFC and syntax errors from 
package violations) were made available in 7.02. 


There has been no enhancements of the ABAP language between 7.2 and 7.3 or between 7.02 and 7.03 (aka 
7.31). Meanwhile the 7.10, 7.20, 7.30 code line is closed. Since most developments of that code line 
(especially also those enhancements that are not releated to the ABAP language itself) were backported to 
7.03 anyway, 7.03 was renamed to 7.31 and two code lines became one: the 7.0x -> 7.31 line. 


With the dawn of HANA the need arised to further develop ABAP also in the 7.0x -> 7.31 line. The first result is 
7.40. - this time by maintaining full downward compatibility 


From 7.40 on, ABAP is further developed in support packages that are bundled with kernel releases. The first 
bundled support package that was available for customers was SP02 with kernel 7.40. Following up was SP05 
with kernel 741. and SP08 is the latest 
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What is ABAP 7.40? 


ABAP for HANA 
(downward compatible) 


AS ABAP for NGAP 
(not downward compatible) 


| 

a 
ABAP for ERP - 
ananin EACE 


—— Development 
===- No development 
——> Backport 
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DATA itab TYPE TABLE OF scarr. 
SELECT * FROM scarr INTO TABLE itab. 


P. DATA wa LIKE LINE OF itab. 
. READ TABLE itab WITH KEY carrid = 'LH' INTO wa. 


cl demo output=>display( |Carrier:{ wa-carrname }| ). 


DATA itab TYPE TABLE OF scarr. 
SELECT * FROM scarr INTO TABLE itab. 


READ TABLE itab WITH KEY carrid = 'LH' INTO DATA(wa). ? 


cl demo cutput=>display( Carrier; { wa=carrname }| )- 


DATA itab TYPE TABLE OF Scarr. 

N SELECT * FROM scarr INTO TABLE itab. 
” 021 demo output=sdisplay( (Carrier: | itani 
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Inline Declarations 


In many cases the variables filled by a statement are helper variables that you only need close to the 
statement. For each of these helper variables you had to write a data declaration with the DATAstatement 
and of course it was your task to give the variable an adequate type. 


Well, the operand type of most write positions is statically fixed and well known to the compiler. And this is 
why ABAP can offer inline data declarations with Release 7.40. The ingredients are so called declaration 
positions (write positions with fully known operand type) andthe new declaration operator DAT A(...). 


Let's look at some examples. 


Declaration of a LHS-variable fora simple assignment: 


Before 7.40 With 7.40 


DATA text TYPE string. DATA(text) = 


text = 
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Inline Declarations Snippets 


Declaration of table work areas: 
Before 7.40 With 7.40 


DATA wa like LINE OF itab. 


LOOP AT itab INTO wa. LOOP AT itab INTO DATA(wa). 


ENDLOOP. 


ENDLOOP. 

Declaration of a helper variable: 

Before 7.4 With 7.40 

DATA cnt TYPE i. FIND..IN...MATCH COUNT DATA (cnt). 


FIND sae IN wa MATCH COUNT cnt. 
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Inline Declarations Snippets 


Declaration ofa result: 
Before 7.40 


DATA xml TYPE xstring. 
CALL TRANSFORMATION ... RESULT 
XML xml. 


Declaration of actual parameters: 
Before 7.40 


DATA al TYPE 
DATA a2 TYPE 
oref->meth( IMPORTING pl = al 
IMPORTING p2 = a2 
) 
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With 7.40 


CALL TRANSFORMATION ... RESULT 
XML DATA (xml). 


With 7.40 


oref->meth( IMPORTING pl 
DATA (al) 


IMPORTING p2 


DATA (a2) 
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Inline Declarations Snippets 


Declaration of reference variables for factory methods: 


Before 7.40 

DATA ixml TYPE REF TO 16 amie 

DATA stream factory TYPE REF TO if ixml stream factory. 
DATA document TYPE REF TO if iaxml document. 

ixml = Cl ixml=>create({ ). 

stream factory = ixml=->create stream tactory( ya 
document = ixml->create documenti J- 

With 7.40 

DATA (ixml) = ¢l ixml=->create( )- 

DATA (Stream factory) = ixml=>create stream factory ) . 


DATA (document) ixml->create document( ). 


Field Symbols: 


For field symbols there is the new declaration operator FIELD-SYMBOL(...) that you can use at exactly three 
declaration positions. 
ASSIGN ... TO FIELD-SYMBOL (<fs>). 
LOOP AT itab ASSIGNING FIELD-SYMBOL(<line>). 
READ TABLE itab ASSIGNING FIELD-SYMBOL (<line>) 
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Instantiation Operator NEW 


The instantiation operator NEW is a constructor operator that creates an object (anonymous data object or 
instance of a class). 


e ... NEW dtype( value ) 


creates an anonymous data object of data type dtype and passes a value to the created object. The value 
construction capabilities cover structures and internal tables (same as those of the VALUE operator). 


* asa NEW Class( pl = al p2 = aZ esa ) 


creates an instance of class class and passes parameters to the instance constructor. 


e see NEW FÒ ssw ) 


creates either an anonymous data object or an instance of a class depending on the operand type. 


You can write a compnent selector -> directly behind NEW type(... ). 
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Instantiation Operator NEW 


Example for data objects 


Before Release 7.40 


PIELD=SYMBOLS <fS> TYPE data. 


DATA dref TYPE REF TO data. 
CREATE DATA dref TYPE i. 
ASSIGN dref->* TO <fs>. 
<fs> = 555. 


Example for instances of classes 
Before Release 7.40 


DATA oref TYPE REF TO class. 


CREATE OBJECT oref EXPORTING.. 
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With Release 7.40 


DATA dref TYPE REF TO data. 
dref = NEW i( 555 ). 


With Release 7.40 


Either 
DATA oref TYPE REF TO class. 
oref = NEW #( ... ). 


or with an inline declaration 
DATA (oref) = NEW class(... ). 


This is the kind of statement NEW is made for. You can 
also pass it to methods expecting references. 


Value Operator VALUE 


The value operator VALUE is a constructor operator that constructs a value for the type specified with t ype. 
e... VALUE dtypel#( ) 


constructs an initial value for any data type. 


e... VALUE dtype|#( compl = al comp2 = a2... ) 


constructs a structure where for each component a value can be assigned. 


‘via VALUE Gtypele( ( sae ¥ (eas Y saa) 


constructs an internal table, where for each line a value can be assigned. Inside inner parentheses you can 
use the syntax for structures but not the syntax for table lines directly. But you can nest VALUE operators. 
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Example for initial values 


Q: Why would you like to construct an initial value anyhow? 
A: Well, you can pass an initial actual parameter to a structured or tabular formal parameter without the need of an 
initial helper variable now. 


CLASS cl. DEFINITION. 
PUBLIC. SECTION. 
TYPES: BEGIN OF t Struct, 
coll TYPE 1, 
col2 TYPE i, 
END OF © Struct. 
CLAS S-METHODS mL. IMPORTING p TYPE t Seruce. 
ENDCLASS. 


CLASS cl IMPLEMENTATION. 
METHOD ml. 
ENDMETHOD. 

ENDCLASS. 


START-OF-SELECTION. 
cl=>m1( VALUE #() ). 
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Example for structures 


Three different ways to construct the same nested structure: 


TYPES: BEGIN OF t col2, "I 
coll TYPE i, struct 
col2 TYPE 24 
END OF t- colz. 
is 
TYPES: BEGIN OF t struct, 
coll TYPE i, E 
Gol? TYPE £ 0012, colz 
END OF t struct. 
SEFUCE 
DATA: struct TYPE © struct, 
col2 TYPE t colz. 
WA 
struct 
coll = 
col2 = 


TATA CONSULTANCY SERVICES 


Exper ience certainty 


VALUE 


t struct( 


t col2( 


t struce ( 


t struct 


coli 


1 


col2-coll = 1 
col2-col2 = 2 


coll = 


Cols 
coll 


Col? = 


coll = 
= VALUE # ( 


col2 


23 


Examples for internal tables 


Elementary line type: 

TYPES t itab TYPE TABLE OF i WITH EMPTY KEY. 
DATA itab TYPE t itab. 

itab = VALUE #( (>) (| bp) (2 9} J- 

Structured line type (RANGES table): 


DATA itab TYPE RANGE OF i. 


itab = VALUE #( sign = 'I' option = 'BT' ( lows 1 high = 10 ) 
( low = 21 high = 30 ) 
( low = 41 high = 50 ) 

option = 'GE' ( low = 61 ) Ta 
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Other expressions in VALUE operator 


Of course, the arguments of VALUE can be expressions or function calls: 


TYPES t date tab TYPE TABLE OF string WITH EMPTY KEY. 


DATA (date tab) = VALUE t date tab{ 
( |{ CONV d( sy-datlo = 1 ) DATE = ENVIRONMENT }I ) 
( JA Sy~-datlo DATE = ENVIRONMENT }| ) 


( |{ CONV d( sy-datlo + 1 ) DATE = ENVIRONMENT }| ) ). 


So you can do a lot of crazy things now, but be aware of obfuscation... 
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Reference Operator REF 


The reference operator REF constructs a data reference at operand positions. 
. REF dtypel#( dobj ) 


results in a data reference pointing to dobj with the static type specified by type. With 
other words, REF is the short form for GET REFERENCE OF dobj INTO. 


Where do you need it? Always when you have to pass data references to somewhere 
and don't want to create helper variables for that purpose. 
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Example for dynamic method call 


CLASS class DEFINITION. 
PUBLIC SECTION . 
METHODS meth 
IMPORTING pl TYPE string 
p2 TYPE i. 


ENDCLASS. 


CLASS class IMPLEMENTATION. 
METHOD meth. 


ENDMETHOD. 


ENDCLASS. 
START-OF-SELECTION. 
DATA(argl) = “blah. 
DATA(arg2) = 111. 
DATA (ptab) = VALUE abap parmbind tab( 
( name = 'P1' kind = cl abap objectdescr=>exporting value = REF #( argl ) ) 
( name = 'P2' kind = cl abap objectdescr=>exporting value = REF #( arg2 ) ) ). 
DATA (oref) = NEW class( ). 


CALL METHOD oret=> ('METH") 
PARAMETER-TABLE ptab. 
TATA CONSULTANCY SERVICES 


Experience certainty 


27 


Conversion Operator CONV 


The conversion operator CONV is a constructor operator that converts a value into the type specified in type. 
CONV dtypel#( ... ) 
You use CONV where you needed helper variables before in order to achieve a requested data type. 


Example for parameter passing 
Methodcl abap codepage=>convert toexpects a string but you want to convert a text field. 


Before release 7.40 
DATA text TYPE c LENGTH 255. 


DATA helper TYPE string. 

DATA xstr TYPE Strang, 

helper = text. 

xstr = cl abap codepage=>convert to( source = helper ). 


With release 7.40 
DATA text TYPE c LENGTH 255. 
DATA (xstr) = cl_abap codepage=>convert to( source = CONV string(text) ). 


In such cases it is even simpler to write 


DATA text TYPE c LENGTH 255. 
DATA (xstr) = cl_abap codepage=>convert to( source = CONV #(text) ). 
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Casting Operator CAST 


Before release 7.40 


DATA structdescr TYPE REF TO cl abap structdescr. 
structdescr ?= cl abap typedescr=>describe by name( 'T100' ). 


DATA components TYPE abap compdescr tab. 
components = structdescr->components. 


With release 7.40 


DATA(Components) = CAST cl abap structdescr ( 
cl abap typedescr=>describe by name( 'T100' ) )->components. 


Example with data objects 
A constructor expression with CAST followed by -> is an LHS-expression, you can assign values to it. 
TYPES: BEGIN OF t struc, 
coll. TYPE 1; 
col? TYPE. i, 
END OF t struc. 


DATA dref TYPE REF TO data. 
DATA struc TYPE t Struc: 


dref = NEW t struc( ). 
CASTE t Struc drer )-scoll = struüc=coll. 
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Casting Operator CAST 


Before release 7.40 


DATA structdescr TYPE REF TO cl abap structdescr. 
structdescr ?= cl abap typedescr=>describe by name( 'T100' ). 


DATA components TYPE abap compdescr tab. 
components = structdescr->components. 


With release 7.40 


DATA(Components) = CAST cl abap structdescr ( 
cl abap typedescr=>describe by name( 'T100' ) )->components. 


Example with data objects 
A constructor expression with CAST followed by -> is an LHS-expression, you can assign values to it. 
TYPES: BEGIN OF t struc, 
coll. TYPE 1; 
col? TYPE. i, 
END OF t struc. 


DATA dref TYPE REF TO data. 
DATA struc TYPE t Struc: 


dref = NEW t struc( ). 
CASTE t Struc drer )-scoll = struüc=coll. 
TATA CONSULTANCY SERVICES 


Experience certainty 30 


Lossless Operator EXACT 


Lossless calculation 

Lossless calculations were introduced for decimal floating point numbers in Release 7.02 with the 

addition EXACT to COMPUTE. This addition (better the whole statement COMPUTE) became obsolete now. 
A lossless calculation must not perform any roundings. If it does, an exception occurrs. 


Example 
TRY. 
DATA(r1) = EXACT decfloat34( 3 / 2 ). 
cl demo output=>write( |Exact: { ri JI). 
CATCH cx sy conversion rounding INTO DATA (e1). 
cl demo output=>write( |Not exact: { el->value }| ). 
ENDTRY. 


TRY. 
DATA(r2) = EXACT decfloat34( 3 7 7). 
cl demo output=>write( |Exact: { r2 7 ]i ). 
CATCH cx sy conversion rounding INTO DATA (e2). 
cl demo output=>write( |Not exact: {| e2->value {| ). 
ENDTRY. 


cl demo output=>display( ). 
The outputis: Exact: 1.5 & Not exact: 0.4285714285714285714285714285714286 


You see that the non-exact result can be found in the exception object. 
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Conditional operators COND and SWITCH 


Last but not least, two nice ones, the conditionals COND and SWITCH. 


e... COND dtype|#( WHEN log expl THEN resulti 
[ WHEN log exp2 THEN result2 | 


[ ELSE resultn ] ) ... 
constructs a result of the specified type that depends on logical expressions. 


e... SWITCH dtypel|#( operand 
WHEN constl THEN resultl 
[ WHEN const2 THEN result2 ] 


| ELSE resultn ] ) R 
constructs a result of the specified type that depends on a case differentiation. 
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Example for COND 


DATA(time) = 
COND string ( 
WHEN sy-timlo < '120000' THEN 
|{ sy-timlo TIME = ISO } AM| 
WHEN sy-timlo > '120000' THEN 
| { CONV t( sy-timlo = 12 * 3600 } 
TIME = ISO } PM 
WHEN sy-timlo = '120000' THEN 
| High Noon | 
ELSE 
THROW cx cant bet ) ). 


Note the THROW. Now you can raise and throw exceptions ... 
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Example for SWITCH 


CLASS cx langu not supported DEFINITION INHERITING FROM cx static check. 
ENDCLASS. 


CLASS class DEFINITION. 
PUBLIC SECTION . 
METHODS meth IMPORTING iso langu TYPE string 
RETURNING VALUE (text) TYPE string. 


ENDCLASS. 


CLASS class IMPLEMENTATION. 
METHOD meth. 


ENDME THOD . 
ENDCLASS. 


DATA(text) = 
NEW class ( 
) ->meth ( 
SWITCH #( sy-langu 

WHEN 'D' THEN `DE` 
WHEN 'E' THEN `EN` 
ELSE THROW cx langu not supported( ) ) ). 

TATA CONSULTANCY SERVICES 


Experience certainty 34 


ABAP Objects 


For ABAP Objects itself - meaning the statements for dealing with classes and objects in ABAP - there are two 
small but nice improvements in Release 7.40. 


Parameter Interface of Functional Methods 
Before Release 7.40 a functional method could have only importing parameters besides its returning parameter. 
A functional method can now have exporting and changing parameters besides its returning parameter. 


In functional method calls you can use the additions EXPORT ING, IMPORTING, and CHANGING to pass 
parameters. 


CLASS class DEFINITION. 

PUBLIC SECTION. 
CLASS-METHODS do something IMPORTING pl 
TYPE i 


IF class=>do_something( EXPORTING pl = 333 
p2 = 444 
IMPORTING p3 = al 
p4=a2) = 0. 
"work with al, a2 
ENDIF. 


p2 


TYPE i 
EXPORTING p3 
TYPE i 
p4 TYPE i 
RETURNI 


VALUE (r) TYPE i. 
ENDCLASS. 
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Interfaces in Test Classes 


You know that you have to implement all the methods of each interface that you include in your 
classes with the INTERFACES statement. While this is OK for normal classes, since the user 
expects the interfaces to be implemented, it can be become rather tedious in test classes of ABAP 
Unit. Especially when creating test doubles by implementing interfaces in test classes it is 
cumbersome to implement (Sometimes many, many ) empty interface methods that are not needed 
for testing. And since empty method implementations are reported by the extended program check, 
you even have to add a pragma ##needed to each of those! 


Fortunately, there is now a new addition PARTIALLY IMPLEMENTED to the 
statement INTERFACES that can be used in test classes and makes an end to these problems 
(don't tell me that you don't have such problems since you are not testing ...). 
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Before Release 7.40 


CLASS mock request DEFINITION FOR TESTING FINAL. 
PUBLIC. SECTION. 
INTERFACES if http request. 
ENDCLASS. 


CLASS mock request IMPLEMENTATION. 
METHOD if http request~get form field. 
value = SWITCH spfli-carrid( name WHEN 'carrid' THEN 'LH' 
ELSE space ). 
BNDMETHOD. 


METHOD if_http_entity~set_cdata. ENDMETHOD. "##needed 


METHOD if http _entity~set data. ENDMETHOD. "te needed 

METHOD if http entity~add_ multipart. ENDMETHOD. "##needed 

METHOD if http entity~append cdate. ENDMETHOD. "##needed 
ENDCLASS. 
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Release 7.40 


CLASS mock request DEFINITION FOR TESTING FINAL. 
PUBLIC SECTION. 
INTERFACES if http request PARTIALLY IMPLEMENTED. 
ENDCLASS. 


CLASS mock request IMPLEMENTATION. 
METHOD if http request~get form field. 
value = SWITCH spfli-carrid( name WHEN 'carrid' THEN 'LH' 
ELSE space ). 
ENDMETHOD. 
ENDCLASS. 
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Internal Tables — Table Expressions 


e You can view a table expression simply as a short form of a READ TABLE statement. 


e The result of a table expression is a single table line. All you have to know is the syntax that 
does the same as a given READ TABLE statement. 


e Ifa table line is not found, the exception CK SY ITAB LINE NOT FOUND is raised. No sy- 
subrc from expressions, of course. 


e The operand positions where table expressions can be used are read positions but also some 
write positions where you can modify the resulting table line. 


e Table expressions are LHS-expressions! 


Index access using the primary index Index access using a secondary index 

The assignment of the table expression The assignment of the table expression 

wa = itab[ idx ]. wa = itab[ KEY key INDEX idx ]. 

does the same as does the same as 

READ TABLE itab INDEX idx INTO wa. READ TABLE itab INDEX idx USING KEY key 
INTO wa. 
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Internal Tables — Table Expressions 


Access using a free key 
The assignment of the table expression 
wa = itabi coll =... col2 =... ls 


does the same as 


READ TABLE itab WITH KEY coll =... col2 =... INTO wa. 


Key access using a table key 


The assignment of the table expressions 


wa itab[ KEY key coll = ... col2 = snus ]. 
wa = itab[ KEY key COMPONENTS coll =... col2 =... ]. 


do the same as 


READ TABLE itab WITH TABLE KEY key COMPONENTS coll = ... col2 =... INTO wa. 
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Internal Tables — Table Expressions 


Influencing the result 


With READ TABLE you can read into a work are, assign a field symbol or set a reference. The result of table 
expressions can be influenced accordingly. 


"ee Dead] sss | wes 
as a rule works like READ TABLE ... ASSIGNING ... . Thetemporary result of the expression is a field 
symbol. 


e... VALUE type( itab[ ... ] ) SA 
forces the expression to work like READ TABLE ... INTO ... . Thetemporary resultof the expression is a 
data object. 


‘one REF tyýype( itab[ «ce | ) aes 
forces the expression to work like READ TABLE ... REFERENCE INTO ... . The temporary result of the 
expression is a reference variable. 


Chainings 


The following chainings with table expressions are possible: 


tee itab[ ul comp 
‘onc SLPUCE—comel ses | 
a0 Leal asa II gaa | 


and combinations of those 
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Internal Tables — Fun Example 


TYPES: 
BEGIN OF strucl, 


CO 
co 


11 TYPE i, 
12 TYPE i, 


END OF strucl, 


* Reading the column with value 13 with READ 
TABLE statements 

READ TABLE itab INTO DATA(wal) INDEX 2. 
READ TABLE wal-col2 INTO DATA(wa2) INDEX 1. 
READ TABLE wa2 INTO DATA(wa3) INDEX 2. 
DATA (num1) = wa3-coll. 


itabl TYPE TABLE OF strucl WITH EMPTY KEY, 
itab2 TYPE TABLE OF itabl WITH EMPTY KEY, 
BEGIN OF struc2, 

coll TYPE i, 

col2 TYPE itab2, 


END OF struc2, 


itab3 TYPE TABLE OF struc2 WITH EMPTY KEY. 


DATA(itab) = VALUE itab3 ( 
( coll = 1] 


( 
( 


( VALUE itabl 


( 
( 


( coll = 


col 


col2 = VALUE itab2 ( 
( VALUE itabl 


col 


coll 


col 


col] 


10 col2 = VALUE itab2 ( 


( VALUE itabl 


( col = col 

( coll = col 
( VALUE itabl ( 

( coll = 1 col 

( coll = col 


J Ya 
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* Reading the column with value 13 
table expressions 


DATA (num2) = itab[ 2 ]-col2[ 1 ][ 


Unbelievable, is this still ABAP? 


with chained 
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New Internal Table Functions 


Line existence 


Anew predicate function that returns true if a line exists: 


IF line exists( 1tab| ssw I Je 
ENDIF. 
Where itab[ ... Jisa table expression that works here like READ TABLE ... TRANSPORTING NO FIELDS. 


(Note that we have already some other predicate functions in ABAP: matches and the contains-variants in the context of string 
processing). 


Line index 
A new table function that returns the number of the line in the index used (primary or secondary index): 


DATA (1dx)= Line indezi Liab) sss | )ə 


Where itab[ ... ] is a table expression that works here like READ TABLE ... TRANSPORTING NO FIELDS. If no line is 
found, the value 0 is returned. For Hash-Tables or hashed secondary keys, always the value -1 is returned. 


(Note that this is the second table function in ABAP. The other one is lines). 
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Internal Tables with Empty Key 


if you want to work with a table key it is always a good idea to explicitly define the key fields. Using the default key - either by chance 
or explicitly - is almost always critical because: 

e Identifying the key fields only by their data type often leads to unexpected behavior in sorts and other access types. 

e The possibility of an empty standard key in standard tables can cause unexpected behavior. 

e The standard key can contain many key fields, leading to performance problems. 

e In sorted tables and hashed tables the key fields are read-only, which can cause unexpected runtime errors. 

But what if you do not care about the key at all? If you simply want to use an internal table as an array that does not depend on key 
values? 


Before release 7.40, some unexpected behavior could arise for such arrays.With release 7.40 you can specify 


s WITH EMPTY KEY. 


when declaring standard table objects or table types. If you don't care about the key, this new addition is always recommended in 
order to circumvent all problems with the default key or with a generic key. 


TYPES itab TYPE STANDARD TABLE OF string WITH EMPTY KEY. 


DATA (itab) = VALUE itab ( 
( “I'm going slightly mad” ) 
“I'm going slightly mad” ) 


( 
( “It finally happened - happened’ ) 
( “It finally happened - ooh woh’ ) ). 


Without explicit key declaration the type would not be usable for the inline data declaration shown here. Since | don't care about the 
key, | use the empty key. ASORT itab without specifying a sort key will do nothing and produce a warning from the syntax check. 


Starting with release 7.40 you declare your standard tables either with a good key or an empty key but never with the 
chancy default key! 
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Internal Tables with Empty Key 


if you want to work with a table key it is always a good idea to explicitly define the key fields. Using the default key - either by chance 
or explicitly - is almost always critical because: 

e Identifying the key fields only by their data type often leads to unexpected behavior in sorts and other access types. 

e The possibility of an empty standard key in standard tables can cause unexpected behavior. 

e The standard key can contain many key fields, leading to performance problems. 

e In sorted tables and hashed tables the key fields are read-only, which can cause unexpected runtime errors. 

But what if you do not care about the key at all? If you simply want to use an internal table as an array that does not depend on key 
values? 


Before release 7.40, some unexpected behavior could arise for such arrays. With release 7.40 you can specify 
... WITH EMPTY KEY. 


when declaring standard table objects or table types. If you don't care about the key, this new addition is always recommended in 
order to circumvent all problems with the default key or with a generic key. 


TYPES itab TYPE STANDARD TABLE OF string WITH EMPTY KEY. 


DATA(itab) = VALUE itab( 
( “I'm going slightly mad’ ) 
( “I'm going slightly mad ) 
( ‘It finally happened - happened’ ) 
( ‘It finally happened - ooh woh’ ) ). 


Without explicit key declaration the type would not be usable for the inline data declaration shown here. Since | don't care about the 
key, | use the empty key. A SORT itab without specifying a sort key will do nothing and produce a warning from the syntax check. 


Starting with release 7.40 you declare your standard tables either with a good key or an empty key but never with the 
chancy default key! 
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ABAP 7.40 SP05 


IT Services 
Business Solutions 
Consulting 


ABAP on HANA Release 7.40, SP05 


SP02 came with kernel release 740. 
7.40, SP05 is a bundled support package that comes with a new kernel release 741. 
And anew kernel release means new ABAP language features. 


We will learn why it makes sense to get 7.40, SP05 as soon as possible! 
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What is ABAP 7.40? 


ABAP for HANA 
(downward compatible) 


AS ABAP for NGAP 
(not downward compatible) 


| 

a 
ABAP for ERP - 
ananin EACE 


—— Development 
===- No development 
——> Backport 
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Move-Corresponding for Internal Tables 


You can use MOVE-CORRESPONDING not only for structures but also for internal 
tables now. Components of the same name are assigned row by row. New 
additions EXPANDING NESTED TABLES and KEEPING TARGET LINES allow to 
resolve tabular components of structures and to append lines instead of overwriting 
existing lines. 


Example 


MOVE-CORRESPONDING itabl TO itab2 EXPANDING NESTED TABLES 
KEEPING TARGET LINES. 
Variant for Structures 


1. MOVE-CORRESPONDING [EXACT] strucl TO struc2 
[EXPANDING NESTED TABLES]. 


Variant for Internal Tables 
2.MOVE-CORRESPONDING [EXACT] itabl TO itab2 
[EXPANDING NESTED TABLES] [KEEPING TARGET LINES]. 
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Expressions and Functions 


LET Expression in Constructor Expressions 


New LET expressions as sub expressions of constructor expressions allow you to define local variables or 
field symbols as auxiliary fields of constructor expressions. 


Example 


LET expression in a table construction using the VALUE operator. 


TYPES text TYPE TABLE OF string WITH EMPTY KEY. 


cl demo output=>new( )->write ( 
VALUE text( LET it = 'be IN 
( |To { it } is to dol 
( |To 4 it }, or not to { it | 
( |To do is to { it }| 
TATA CONSULTANCY SERVICES |Do { it } do { it } dol ))->display( ). 
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Expressions and Functions 


Example 
Defines three local auxiliary variables, x, y, and z, in a constructor expression to construct the values of a 
structure. The values of the auxiliary variables are used for the structure components. 


TYPES: 
BEGIN OF struc, 
coll TYPE i, 
col2 TYPE i, 
END OF struc. 


DATA (rnd) = cl abap random int=>create ( 
seed = CONV i( sy-uzeit ) min = 1 max = 10 ). 


DO 5 TIMES. 
DATA (struc) = VALUE struc ( 
LET x = rnd->get next( ) 
y =x * x 
Z = sy-index * 1000 IN coll = 
col2 
cl demo output=>write( struc ). 
ENDDO. 
cl demo output=>display( ). 


Io 
K X 
+ + 
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Expressions and Functions 


Example 
Defines a field symbol and a variable as auxiliary fields in a LET expression in a conversion expression. The 
rows of an internal table are assigned to the field symbol. 


TYPES: 
BEGIN OF date, 
year TYPE c LENGTH 4, 
month TYPE c LENGTH 2, 
day TYPE c LENGTH 2, 
END OF date, 
dates TYPE TABLE OF date WITH EMPTY KEY. 


DATA(dates) = VALUE dates ( 
( year = '2013' month = '07' day = '16' ) 
( year = '2014' month = '08' day = '31' ) 
( year = *2015" month = '09' day = '07' ) ). 


DO lines( dates ) TIMES. 


DATA(isodate) = CONV string ( 
LET <date> = dates[ sy-index | 
sep = Veet 


IN <date>-year && sep && <date>-month && sep && <date>-day ). 
cl demo output=>write( isodate ). 
ENDDO. 
cl demo output=>display( ). 
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LET Expression Thumb Rules 


There is no way of accessing an auxiliary field statically outside its expression. 
An auxiliary field specified in a LET expression is valid in the context in which the LET expression is specified. 


Auxiliary fields cannot be defined in a LET expression if a data object or field symbol with the same name 
already exists in the procedure or program of the expression. 


Conversely, no data objects or field symbols with names given to auxiliary fields can be declared after an 
expression with a LET expression. 


TATA CONSULTANCY SERVICES 


Experience certainty 53 


CORRESPONDING Operator 


CORRESPONDING Operator 


The new constructor operator CORRESPONDING allows to execute a "MOVE-CORRESPONDING' for 
structures or internal tables at operand positions. Besides assigning components of the same name you can 
define your own mapping rules. 

Example 


struct2 = CORRESPONDING #( structl1 MAPPING b4 = a3). 


e The optional mapping rule overrides the default assignment of identically named components only. 
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CORRESPONDING Operator 


DATA(out) = 


out->begin_section( 'structl' 


) ->write( structl 


)->next_section( `struct2` 


) ->write( struct2 ). 


struct2 = CORRESPONDING # ( 
out->begin section ( 
~struct2 = CORRESPONDING 
)->write( struct2 ). 


struct2 = CORRESPONDING # ( 
out->begin_ section ( 
~struct2 = CORRESPONDING 
)->write( struct2 ). 


struct2 = CORRESPONDING # ( 
out->begin_ section ( 
~struct2 = CORRESPONDING 
)->write( struct2 ). 
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cl_demo output=>new( ). 


elf no mapping rule is used, the identically named 
components al and a2 are assigned and the other 
components remain initial. 

“The mapping rule MAPPING b4 = a3 assignsthe 
component a3 to the componentb4 too. 

“The mapping rule MAPPING b4 = alassignsthe 
component al twice, to b4 and to the identically named 
component al. 

structl ). 


#( structl )` 


structl MAPPING b4 = a3 ). 


#( structl MAPPING b4 = a3 )` 


structl MAPPING b4 = al). 


#( structl MAPPING b4 = al )` 
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CORRESPONDING Operator 


struct2 = CORRESPONDING #( structl EXCEPT al). 
out->begin section ( 
~struct2 = CORRESPONDING #( structl EXCEPT al )` 
)->write( struct2 ). 


struct2 = CORRESPONDING #( structl MAPPING b4 = a3 EXCEPT al). 
out->begin_ section ( 
~struct2 = CORRESPONDING #( structl MAPPING b4 = a3 EXCEPT al )` 
)->write( struct2 ). 


struct2 = CORRESPONDING #( structl MAPPING b4 = a3 EXCEPT * ). 
out->begin_ section ( 
~struct2 = CORRESPONDING #( structl MAPPING b4 = a3 EXCEPT * )` 
)->write( struct2 ). 


struct2 = CORRESPONDING #( structl EXCEPT * ). 
out->begin section ( 
“struct2 = CORRESPONDING #( structl EXCEPT * )~ 


)->write( struct2 ). “The mapping rule EXCEPT al assigns only the 


component a2 to the identically named component, 
since the component al is excluded. 
eAlongside the identical name assignment, the mapping 
rule MAPPING b4 = a3 EXCEPT alassigns the 
component a3 to the componentb4and a1 is excluded 
from the identical name assignment. 
TATA CONSULTANCY SERVICES “The mapping rule EXCEPT * does not assign any 
Experience certainty components and all components of the result remain 56 
initial. 


out->display( ). 


Table Comprehensions 


A new FOR sub expression for constructor expressions with operators NEW and VALUE allows to read existing 
internal tables and to construct new tabular contents from the lines read. 


Example 


Construction of an internal table itab2 from lines and columns of an internal table itab1. You can of course also 
use the CORRESPONDING operatorto construct the lines. 


DATA(itab2) = VALUE t itab2( FOR wa IN itabl WHERE ( coll < 30 ) 
( coll = wa-col2 col2 = wa-col3 ) ). 
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For - Variations 


DATA (itabl) = VALUE itabl ( 
FOR j = 41 THEN j - 10 UNTIL j < 10 
( coll = j col2 = j + 1 col3 = j + 2 col4 =j +3) =). 
out->write( itabl ). 


DATA(itab2) = VALUE itab2( 
FOR wa IN itabl WHERE ( coll < 30 ) 
(wa ) ). 


out->write( itab2 ). 


DATA (itab3) = VALUE itab3( 
FOR wa IN itabl INDEX INTO idx WHERE ( coll = 21 ) ##PRIMKEY[key] 
( LINES OF itabl from idx ) ). 
out->write( itab3 ). 


DATA (itab4) = VALUE itab4( 
FOR wa IN itabl FROM 2 TO 3 
( coll = wa-col2 col2 = wa-col3 ) ). 


out->write( itab4 ). 


DATA (base) = VALUE itab5( (1) (2) (3) ). 
DATA(itab5) = VALUE itabd ( 
BASE base 
FOR wa IN itabl USING KEY key 
( wa-coll ) ). 


Out >wrice ( Bab 5.) 
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This one is a little bit tricky. Meshes are special structures whose components are internal tables, which can be 
linked to each other using associations. Associations are evaluated by specifying mesh paths in suitable 
expressions and statements. 


Meshes are instances of mesh types defined using 


TYPES BEGIN OF MESH 


TYPES snode ... ASSOCIATION to node 
TO tnode ON tcompl = scompl [AND ...]. 


TYPES END OF MESH 


These are special structures. Their components (referred to as nodes) are either structured internal tables or 
reference variables that point to structured internal tables. 


e Amesh node is addressed in the same way as anormal structure component; by using the structure 
component selector (-) or the object component selector (->). 


The associations are evaluated in mesh paths used to process meshes. Amesh pathis always constructed as 

follows: 

e Arootnode node 

¢ An initial association \associ between a root node to a follow-on node 

e Optional further associations \assocl, \assoc2, ... whose source nodes can be the follow-on nodes of 
preceding associations. 
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TYPES? 
Lt scarr TYPE SORTED TABLE OF scarr 


WITH UNIOUE KEY carrid, 
TYPE SORTED TABLE OF spfli 
WITH UNIOUE KEY carrid connid, 
t sflight TYPE SORTED TABLE OF sflight 
WITH UNIQUE KEY carrid connid fldate. 


t spfli 


TYPES: 
BEGIN OF MESH t flights, 
scarr TYPE t scarr 
ASSOCIATION to spfli TO spfli 
ON carrid = carrid USING KEY primary key, 
spfli TYPE t spfli 
ASSOCIATION to sflight TO sflight 
ON carrid = carrid AND 
connid = connid USING KEY primary key, 
sflight TYPE t sflight, 
END OF MESH t flights. 


LOOP AT 
flights-scarr\to_spfli[ root ]\to_sflight[ ] 


DATA: INTO DATA (wa). 


flights TYPE t flights. 
ENDLOOP . 


DATA(root) = flights-scarr[ carrname = 'United Airlines' ]. 
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Open SQL in Release 7.40, SP05 


New Syntax 
From 7.40, SP05 


e Lists in Open SQL statements can and should be separated by a comma. 
e Host variables in Open SQL statements can and should be escaped by a @. 


Only then you will be able to use other new functions that are based on a new SQL parser in the ABAP kernel. 
Example 


SELECT carrid, connid, fidate 
FROM sflight 
INTO CORRESPONDING FIELDS OF TABLE @sflight tab 
WHERE carrid = @carrier AND 
connid = @connection 
ORDER BY carrid, connid. 
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SQL Expressions 


Yo can use SQL expressions in a column list behind SELECT. The result of such an expression is calculated on 
the database (code push down!) and written into the respective columns of the result set. Operands can be data 
base columns or host variables. 


SELECT id, CASE charl 
WHEN 'aaaaa' THEN ( charl && char2 ) 
WHEN 'xxxxx' THEN ( char2 && charl ) 
ELSE @else 
END AS text 
FROM demo expressions 
INTO CORRESPONDING FIELDS OF TABLE @results. 


Possible expressions are 
e elementary values 

e arithmetic expressions 
e arithmetic functions abs, ceil, floor, div, mod 
e castings with cast 

e string concatenations with && 

e coalesce 

e case 


Expressions can be mixed and prioritized with parentheses. 


Examples 


SELECT id, numi, num2, 
Cast ( numl AS fltp ) / cast ( num2 AS fltp ) AS ratio, 


div( numl, num2 ) AS div, 
mod( numl, num2 ) AS mod, 
@offset + abs( numl - num2 ) AS sum 


FROM demo expressions 
INTO CORRESPONDING FIELDS OF TABLE @results 
ORDER BY SUM DESCENDING. 
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SQL Expressions 


SQL expressions cannotbe used in obsolete non-Unicode programs and not if the program attribute fixed 
point arithmeticis switched off. 


Host variables as operands of expressions are evaluated before the SELECT statementis sent to the database 
system. Specifying a host variable from the SELECT list after INTO in a SELECT loop does not mean that a 
different value is usedin each loop pass. 


No aggregate expressions as operands of SQL expressions can currently be specified. SQL expressions can, 
however, be arguments of aggregate functions. 


When SQL expressions are used, the syntax check is performed in a strict mode, which handles the statement 
more strictly than the regular syntax check. 


SQL expressions cannot currently be used together with the addition FOR ALL ENTRIES. 
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CDS Views 


The new CDS (Core Data Services) enable you to define Views of the ABAP Dictionary with a DDL (Data 
Definition Language) in ADT. This DDL encompasses the DDL of SQL and enhances it with the possibility to 
define annotations and associations. CDS-Views in the Dictionary are not bound to a specific database platform. 
They provide another way of database independent code push down.You can acces CDS-Views with Open SQL. 
Example 

Definition of a simple view based on only one database table. Of course, you can join as you like... 


@AbapCatalog.sqlViewName: 'BPA VW' 


define view http://scn.sap.co 
business partner as m/community/ab 
select from snwd bpa ap/eclipse/blog/2 

{ key bp id, company name, bp role } 014/02/04/new- 


data-modeling- 
features-in-abap- 


SELECT * FROM business partner INTO TABLE itab ... for-hana 


You can access the viewin ABAP programs e.g. as follows: 


Note 


CDS source code can only be programmed in the Eclipse-based ABAP Development Tools (ADT). The Data 
Definition Language (DDL) and the Data Control Language (DCL) use different editors. The ADT documentation 
describes how these editors are used. 
http://help.sap.com/abapdocu_740/en/index.htm?file=ABENCDS.htm 
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ABAP Managed Database Procedures - AMDP 


ABAP Managed Database Procedures (AMDP) are a class based framework for maintaining and calling stored 
procedures as so called AMDP procedures from ABAP. 


An AMDP procedure is implemented in its native DB-language inan AMDP method of an AMDP class. 
Currently, the only database that suports AMDP is SAP's HANA database. 


An AMDP class must implement a specific tag interface. Currently, there is only one namely 
IF_AMDP_MARKER_HDB. 


An AMDP class can be maintained in ADT only. 
An AMDP method looks from its declaration like a normal ABAP method and can be used like that. 


Only when implementing the method, you denote the database and the DB language. You also must denote 
the entities to be used. 
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ABAP Managed Database Procedures - AMDP 


The following is an example for using the language SOL Script of the HANA database: 


CLASS cl demo amdp DEFINITION PUBLIC. 
PUBLIC SECTION., 
INTERFACES if amdp marker hdb 
METHODS increase price 
IMPORTING 
VALUE (clnt) TYPE sy-mandt 
VALUE (inc) TYPE sflight-price 
ENDCLASS. 


CLASS cl demo amdp IMPLEMENTATION. 
METHOD increase price BY DATABASE PROCEDURE FOR HDB 
LANGUAGE SQLSCRIPT 
USING sftlight. 
update sflight set price = price + :inc 
where mandt = :clnt; 
ENDMETHOD. 
ENDCLASS. 


Please note that a simple example as the above one is only to show the syntax. Implementing functionality in an 
AMDP method means the usage of Native SQL. And for the usage of Native SQL the same holds as before: Stay 
open as long as possible! It makes absolutely no sense to push down statements to the database that you can 
also express in Open SQL, because those are pushed down by the Native SQL Interface in exactly the same 
way or even better! 
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ABAP Managed Database Procedures - AMDP 


You use AMDP as a convenient way of programming and handling Native SQL in ABAP only if you really gain 
something from it. And for that, simple examples are not too easy to find, especially since Open SQL is 
empowered by new features now. 


Example 
A simple example of a database functionality that is not readily available in Open SQL is the predefined currency 
conversion of HANA. An AMDP method that uses this conversion might look as follows: 
METHOD convert BY DATABASE PROCEDURE FOR HDB 
LANGUAGE SQLSCRIPT 
USING demo prices. 
PRICES = select * from DEMO PRICES; 


PRICES = 
CE CONVERSION ( 

: PRICES, 

[ family = 'currency', 
method = 'ERP', 
steps = shift; convert,shift back", 
target unit = :TO CURRENCY, 
client = :MANDT, 
source unit column = "CURRENCY", 
reference date = :DATE, 
output unit column = "CURRENCY", 
error handling = 'keep unconverted' ], 


[ amount AS amount ] ); 
replace DEMO PRICES select * from : PRICES; 


ENDMETHOD. 
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ABAP Managed Database Procedures - AMDP 


An alternative implementation for databases other than the SAP HANA database must then be provided, e.g. as 
follows: 
METHOD abap Convert. 
DATA prices TYPE STANDARD TABLE OF demo prices. 
SELECT * 
FROM demo prices 
INTO TABLE prices. 
LOOP AT prices ASSIGNING FIELD-SYMBOL (<price>). 
CALL FUNCTION 'CONVERT TO LOCAL CURRENCY' 


EXPORTING 
client = mandt 
date = date 
foreign amount = <price>-amount 
foreign currency = <price>—currency 
local currency = to currency 
IMPORTING 
local amount = <price>-amount 
EXCEPTIONS 
OTHERS = 4, 
IF sy-subrc <> 0. 
CONTINUE. 
ENDIF. 
<price>-currency = to currency. 
ENDLOOP. 
MODIFY demo prices FROM table prices. 
NDME THOD. 
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ABAP Managed Database Procedures - AMDP 


ABAP code calling these methods could look as follows: 


IF cl db sys=>is in memory db = abap true. 
NEW cl demo sqlscript curr conv ( 


)->convert ( 
EXPORTING 
to currency = to upper( currency ) 
mandt = sy-mandt 
date = sy-datlo ). 


ELSE. 
NEW cl demo sqlscript curr conv( 
)->abap_ convert ( 


EXPORTING 
Lo currency = to upper ( currency ) 
mandt = sy-mandt 
date = sy-datlo ). 


ENDIF. 
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ABAP 7.40 SP08 


IT Services 
Business Solutions 
Consulting 


ABAP on HANA Release 7.40, SP08 


Release 7.40, SP08 of Application ABAP in SAP Netweaver is another bundled 
release that comes with a new kernel. 


While 7.40, SP02 was delivered with kernel release 740 and 7.40, SP05 with kernel 
release 741, 


7.40, SP08 is based on kernel 742. 


When upgrading your 740 application server to 7.40, SP08 you have to use kernel 
742 and by this you will get the following enhancements of the ABAP language ina 
fully downward compatible way. 
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SP08 At a Glance 


Expressions 

*Predicative method call IF meth ( ) and anew boolean function xsdbool for logical 
expressions 

elterative expressions FOR... UNTIL|WHILE in constructor expressions 

new constructor expression REDUCE especially for FOR 

«Addition BASE for start values of constructor expressions 


Internal Tables 
GROUP BY for internal tables 


Filter expressions and default values for table expressions 


Database Access 

«Inline declarations, enhanced SQL expressions and new position of INTO clause 

in Open SQL 

¢-Parameter views, new built-in functions and view extensions in ABAP CDS 

¢Tabular changing parameters, class based exceptions and specialized BAdIs in AMDP 
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ABAP on HANA Release 7.40, SP08 


Furthermore, you can make interface methods optional now. 


As always, you find all ABAP News in the ABAP Keyword Documentation, that was 
updated in the SAP Help Portal. 


The updated version contains a new reference documentation for the ABAP 
Dictionary. 


The next bundled release with new ABAP features will be 7.40, SP12 presumably. 


NetWeaver 7.4 Minimal Kernel Release Date 
Support Stack 


SP05 December 2013 
SP06 744 |March2014 
SP07 741 June 2014 


SP10 
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ABAP Evolution 


ABAP for HANA 
(downward compatible) 


AS ABAP for NGAP 
(not downward compatible) 


| 

a 
ABAP for ERP - 
ananin EACE 


- —— Development 
! ===- No development 


——> Backport 
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Predicative Method Calls 


For quite some time the lack of a real boolean type in ABAP led to a lot of discussions 
inside and outside of SAP and especially in SCN. People kept asking, why can I not 
write 

IF meth( ... ). 

ENDIF. 

The answer always was: Because you have to have a boolean type behind IF and no 
method can return a boolean type. 

But in fact, the solution was absolutely simple and - tatarata! - is made available in 
Release 7.40, SP08. 

You can write the so called predicative method call 


. meth( ) 


as a short form of the relational expression 


sami ki PONOT INITIAL sas 
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So you can place simple functional method calls everywhere, where logical expressions 
are allowed: behind IF,CHECK, ASSERT, COND, SWITCH, ... 


Example: 


TF ¢@l abap demo services=>1s production system(-) . 
cl demo output=>display ( 
'This demo cannot be executed in a production system' ). 
LEAVE PROGRAM. 
ENDIF. 


Here, a predicative method is called that returns ABAP_TRUE or ABAP_FALSE. 


COND string( WHEN cl demo spili=>get spfli( to upper( carrier ) j 
THEN `Filled` 
ELSE “Not filled >) 


Here, a normal method is called and the result is true, if the table type return value 
contains lines. 
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New Boolean Function 


Did you ever stumble over that one? 


IF boolc( 1 = 2 ) = abap false. 

Gl demo: Output=-dis play text yes!’ J; 
ELSE. 

cl. demo cutpüt=>display text Tno" Ja 
ENDIF. 


The relational expressionboolc( 1 = 2 ) = abap false is false! Why? 


Because boolc despite its name does not return c but string andthe comparison 
rules for c and string blah, blah, blah ... 


Note 

For comparisons between text fields of the type c and text strings of the type string, 
note that trailing blanks are ignored by conversions from c to string. This can have 
unexpected results. The conversion operator CONV can be used here to force other 
comparison types (see the example after the link). 
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New Boolean Function 


Now, with Release 7.40, SP08, we have a new Boolean function. 


IF 39dbool{ 1 =z) = abap: false. 

cl demo cutput=>display text( yes!’ j; 
ELSE. 

cl. demo. output=-display.texey no” Ja 
ENDIF. 


The relational expression xsdbool( 1 = 2 ) = abap falseis true, 

because xsdbool returns type XSDBOOLEAN fromthe ABAP Dictionary that is - yes, 
you guess it - c of length 1. For the experts among you, XSDBOOLEAN is normally 
used for special mappings in XML-transformations and was reused here for quite 
another purpose. And that's were the funny name xsdbool comes from. 


The new Boolean function xsdbool canbe used everywhere, where comparisons with 
type c length 1 are needed, especially comparisons with type ABAP _ BOOL. But be aware 
of the fact, that the space that is returned by xsdbool fora false expressionis cut in 
many operand positions, e.g. if you want to convert it with a builtin function 

like translate. 
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FOR... UNTILL | WHILE 


We saw that with 7.40, SPO5 the first version of the iteration operator FOR was 
introduced. You can use it in constructor expressions with VALUE and NEW for so called 
table comprehensions, as e.g. 


DATA(itab2) = VALUE t itab FOR wa IN itabl WHERE ( coll < 30 ) 
( coll = wa-col2 col2 = wa-col3 ) ). 


This is an expression enabled versionof LOOP AT itabl. 


It didn't take long to ask also for expression enabled versions of DO and WHILE 
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FOR... UNTILL | WHILE 


So with 7.40, SP08 SAP also offers conditional iterations with FOR: 
FOR i =... [THEN expr] UNTIL|WHILE log exp 


You can use FOR in constructor expressions with VALUE and NEW in order to create new 
internal tables, e.g.: 


BEGIN OF line, 
on ee 
Ccol2 TYPE 1, 
Cols TYPE: å; 
END OF line, 
itab TYPE STANDARD TABLE OF line WITH EMPTY KEY. 


DATA (itab) VALUE itab ( 
FOR j 11 THEN j + 10 UNTIL j > 40 
( coll = J] colZ2 = J + 1 cola =a +2 ]) Je 
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REDUCE 


But we don't want to construct internal tables only. Now that we have all kinds of 
iterations available with FOR, we want to construct arbitrary types. And that's where the 
new constructor operator REDUCE comes in. 


REDUCE type ( 
INIT result = start. value 


FOR Tor expl 
FOR. Or: expZ 
NEXT 
result = iterated value 


) 


While VALUE and NEW expressions can include FOR expressions, REDUCE must include 
at least one FOR expression. You can use all kinds of FOR expressions in REDUCE: 


e with IN for iterating internal tables 
e with UNTILOr WHILE for conditional iterations. 
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Let's reduce an internal table: 


DATA itab TYPE STANDARD TABLE OF i WITH EMPTY KEY. 
itab = VALUE #( FOR j = 1 WHILE j <= 10 (j ) ). 


DATA(sum) = REDUCE i( INIT x = 0 FOR wa IN itab NEXT x = x + wa). 


e First, the table is filled wth VALUE and FOR and then it is reduced with REDUCE to the 
sum of its contents. 


e Note that there is no THEN used to construct the table. 
e |f THEN is not specified explicitly, implicitly THEN j = j + 11s used. 


e Be also aware, that you can place any expression behind THEN, including method 
calls. 


e You only have to make sure that the end condition is reached within maximal program 
run time. 
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Now let's reduce the values of a conditional iteration into a string: 


DATA (result) = 
REDUCE string( INIT text = “Count up: 
FOR n = 1 UNTIL n > 10 
NEXT text = text && | {n} ). 


The result is 
Count. up: 1 234 5 6 78 9 10 
These simple examples show the principle. 


Now imagine, what you cando by mixing REDUCE with all the other expression enabled 
capabilities. (By ‘other capabilities’ only mean nested REDUCE and VALUE operators ...) 
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To conclude | show a cunning little thing that | use in some of my examples: 


TYPES OUtrer TYPE REF TO af demo output. 


DATA (output) = 
REDUCE outref({ INIT out = cl demo output—>new( ) 
text = “Count up: 
FOR n = 1 UNTIL n > 11 
NEXT out = out->write( text ) 
text = |{ n }|). 


cutput->displayi ): 


We just reduced the values of an iteration into the output list of a display object, oh my 
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Start Value for Constructor Expressions 


With Release 7.40 constructor expressions NEW, VALUE and CORRESPONDING were 
introduced, that allow you to construct complex data objects in operand positions. Some 
of you might have noticed, that something was missing there. 
Look at the following examples: 
DATA: 
BEGIN OF structl, 
coll TYPE i VALUE 11, 
6612 TYPE i VALUE 12, 
END OF Struactl. 


DATA: Since the RHS does not know anything of 
BEGIN OF struct2, the LHS, 
col2 TYPE i VALUE 22, component col3 of struct2 does not 
col3 TYPE i VALUE 23, keep its former value but is initialized. 


END OF struct2. 


struct2 = CORRESPONDING #( structl ). 


This is not the same as 


MOVESCORBESPONDING structZ TO structl. 
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Start Value for Constructor Expressions 


Same for: 


DATA itab TYPE TABLE OF i. 
itab = VALUE #( (1) (2) (3) =). 
itab = VALUE #( (4) (5) ( 6 


This is not the same as 


APPEND 1 TO itab. 
APPEND 2 TO itab. 
APPEND 3 TO itab. 


APPEND 4 TO itab. 
APPEND 5 TO itab. 
APPEND 6 TO itab. 


Again, the RHS does not know the LHS and the result of the second assignment is three 
lines containing 4, 5, 6. 
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Start Value for Constructor Expressions 


Of course, it is a common use case to add new values to existing values. Therefore, with 
Release 740, SP08 there is a new addition BASE for constructor 

expressions NEW, VALUE and CORRESPONDING that allows you to give the expressions a 
start value. Very often, this means to make the LHS known to a RHS. For the examples 
shown above, this simply will look as follows: 


struct2 = CORRESPONDING #( BASE(struct2) structl ). 


The result of the expressionis initialized with st ruct2 andthen the evaluation takes 
place. Now it works like MOVE-CORRESPONDING, col3 of struct2 keeps its former 


value. 


And 
itab = VALUE #( (1 ) (2) to) Js 
itab = VALUE #( BASE itab (47 (5) (6) J; 


The result of the second expressionis initialized with itab and then the other lines are 
added. After the second assignment, itab contains 1, 2, 3, 4, 5, 6. 
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Start Value for Constructor Expressions 


You can also construct structures using BASE: 
struct? = VALUE #( BASE Struct] col3 = 33 }. 


First, all components are taken over from st ruct1, then the columns specified are 
overwritten. 


Of course, the usage of BASE Is not restricted to constructor expressions in RHS- 
positions. 


meth( VALUE #( BASE... ( ... ) ). 

Didn't you miss that? 

And one more goody for constructing internal tables: 
. VALUE #( ... ( LINES OF itab) ... ) 


To be freely combined with other line specifications and - of course - BASE. 
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GROUP BY for Internal Tables 


You know the GROUP By clause from SQL. There was not sucha clause for internal 
tables up to now. All we had was that clumsy group level processing with statements AT 
NEW ... that relied on the order of table columns and contents that is sorted 
respectively. 


With release 7.40, SP08 there is areal GROUP BY clause for LOOP AT itab that is 
much more powerful than the SQL one. 


TATA CONSULTANCY SERVICES 


Experience certainty 89 


GROUP BY for Internal Tables 


DATA flights TYPE TABLE OF spfli WITH EMPTY KEY. 
SELECT * FROM Sp£fli 

WHERE carrid = '...' 

INTO TABLE @flights. 


DATA members LIKE flights. 
LOOPAT flights INTO DATA(flight) 
GROUP BY ( carrier = flight-carrid cityfr = flight-cityfrom ) 
ASCENDING 
ASSIGNING FIELD-SYMBOL(<group>) . 
CLEAR members. 
LOOP AT GROUP <group> ASSIGNING FIELD-SYMBOL (<flight>) . 
members = VALUE #( BASE members ( <flight> ) ). 
ENDLOOP. 
cl demo output=>write( members Ja 
ENDLOOP. 
cil demo output=-display| ). 
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GROUP BY for Internal Tables 


Here another example, where the group key is evaluated from method calls: 
LOOP AT flights INTO DATA(wa) 
GROUP BY ( tz from = get time zone( wa-airpfrom ) 
cz tO = get _ time zone( wa-airpto ) ) 
ASSIGNING FIELD-SYMBOL(<group>) . 
ENDLOOP. 
Of course, there is also expression enabled syntax for grouping internal tables. 


At first instance there is a confusion what kind of loops take place here, let me add a 
little example, where | implement the same grouping task without and wth GROUP BY. 


Follow up next..... 


Example Source 
Code 
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FILTER Expressions 


The new FILTER operator enables two kinds of filtering an internal table: 
1. FILTER with single values 


In this variant, you simply extrractthe lines from an internal table into a tabular result, 
that fulfill a simple value condition. 


DATA (extract) = 
FILTER #( spfli tab USING KEY Carr city 
WHERE carrid = CONV #( to _upper( carrid ) ) AND 
cityfrom = CONV #( to upper( cityfrom ) ) J- 


As a prerequisite, the filtered table must have a sorted or a hash key (primary or 
secondary), that is evaluated behind WHERE. You can also extractthe lines that do not 
fulfill the WHERE condition by using an EXCEPT addition. Of course, you can achieve 
the same result by using a FOR inside a VALUE ror a REDUCE expression but FILTER 
allows you to write it shorter and it should be faster. 
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FILTER Expressions 
2. FILTER with filter table 


In this variant, you compare the lines of one table with the contents of another table, the 
filter table, and you extract those lines, where at least one match is found (say hello to 
FOR ALL ENTRIES). 


TYPES: BEGIN OF filter, 
cityirom. TYPE spfli-cityfrom, 
cityto TYPE sprli-cityto, 
END OF filter, 
filter tab TYPE HASHED TABLE OF filter 
WITH UNIQUE KEY cityfrom cityto 
DATA (filter tab) = 


DATA (extract) = 
FILTER #( pili tab IN filter tab 
WHERE cityfrom = cityfrom AND cityto = cityto ). 


Here, the filter table - that can be specified also as a functional method call - must have 


a sortedor a hashed key (primary or secondary) that is evaluated. 
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Standard Value for Table Expressions 


Table expressions itab[ ...] Cannot support sy-subrc. Upto now, an exception 
was raised anytime if a table line specifiedin the square brackets could not be found. 
Not everybody liked this behavior. 


As a workaround, you can place a table expression inside a VALUE or REF expression, 
that contains a OPTIONAL Or DEFAULT addition. If a line is not found, 


the OPTIONAL addition returns an initiial line while the DEFAULT addition returns a given 
value, that can be specified as an expression, especially another table expression. 


TYPES: 
BEGIN OF line, 
id TYPE i, 


value TYPE string; 
END OF line, 
itab TYPE SORTED TABLE OF line WITH UNIQUE KEY id. 


DATA (def) = VALUE line( id = 0 value = ‘not found ). 


DATA (result) = VALUE #( itab[ id = ... ] DEFAULT def ). 
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Inline Declarations behind INTO 


You might like this one. From 7.40, SP08 on you can place inline declarations with the 
declaration operator DATA( ... ) that was introduced with 7.40, SP02 behind INTO. 
DATA id TYPE scarr-carrid. 

cl demo input=>request( CHANGING field = id ). 


SELECT SINGLE carrname AS name, carrid AS id 
FROM Sscarr 
WHERE carrid = @id 
INTO @DATA(result) . 

ci demo output=-display| result JJ. 


Or for a table 

SELECT carrname AS name, carrid AS id 
FROM scarr 
INTO TABLE @DATA(result) . 


cl demo output=>display( result j- 


Either an elementary data object, a structure, or an internal table is declared depending 


on the results set defined in the SELECT list. 
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SQL Expressions 


The SQL expressions introduced with 7.40, SP05 into the SELECT list were enhanced 
with 7.40, SP08 as follows: 


e You can use SQL expressions behind GROUP BY 
e You can use SQL expressions together with aggregates 


e You can use SQL expressions as argument of aggregates 
e You can use a searched CASE expression besides the simple CASE 


Example fora searched case: 


SELECT numl, num2, 

CASE WHEN coll < 50 AND col2 < 50 THEN @both 1 
WHEN coll >= 50 AND col2 >= 50 THEN @both gt 
ELSE @others 

END AS group 

FROM demo expressions 

ORDER BY group 

INTO TABLE @DATA(results). 
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Column Specification 


In the SELECT list, you can specify all columns of a data source using the 
syntax data_source~* from 7.40, SP08 on. This can be handy when working with 


joins. 


SELECT scarr-carrname, spili~*, scarr-url 
FROM scarr INNER JOIN spfli ON scarr~carrid = spfli~carrid 
INTO TABLE @DATA(result). 
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Position of INTO 


Did you realize the position of INTO in the above examples? | positioned it behind the 
other clauses. This was not possible before. From 7.40, SP08 on, the INTO clause can 
and should (haha) be used behind the other clauses of a SELECT statement. The 
additions UP TO n ROWS,BYPASSING BUFFER, and CONNECTION that are not treated 
as Clauses must then be placed behind the INTO clause. 


The rationale behind this change is, that the INTO clause is not part of standard 


SQL but defines the data interface between SQL and ABAP. In order to enable future 
enhancements in the SQL part of Open SQL, e.g. UNION, the INTO clause has to be 


removed from the SQL part. 


TATA CONSULTANCY SERVICES 


Experience certainty 98 


Removal of Restrictions and New Restrictions 


Some restrictions have been removed. E.g. from 7.40, SP08 on 

e you Can place a minus sign in front of an operator of an arithmetic expression in the 
SELECT list, 

e you Can carry out a simple CASE for aggregates, 

e you Can use LIKE and IN in join conditions behind ON, you can specify a subquery 
behind WHERE dynamically. 


But if you use any of the new things listed here, as already for SP05, the syntax check 
for Open SQL is carried out in a strict mode, where stricter syntax rules apply. 


E.g. 

e you must use comma separated lists and the escape symbol @ in front of host 
variables. By this, at least in Open SQLABAP enforces a release dependent 
deprecation concept in a downward compatible way. Now what do you think about 
that? 
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Thank you! 
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